Fig. S1 The SEM images of VS4 with different heats times. (a) 30 h, (b) 45 h Fig. S2 Schematic geometries of VS4 nanostructures. The lateral-view and verticalview of VS4
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During the charging/discharging period, the low cut-off potential provides a relatively high capacity; however, this causes the decomposition of active materials, formation of dendrites, and deterioration of electrochemical performance. Therefore, a suitable cut-off potential can provide extremely long-term stability of batteries. In Fig. S6 , although a high initial charging capacity of 714 mAh g -1 was observed in the cut-off voltage of 0.01-3.0 V, the capacity rapidly decayed. Furthermore, the cyclical stabilities of batteries in cut-off voltage of 0.1-3 V was not significantly improved. In short, a cut-off voltage of 0.2-3 V was selected for the subsequent study. 
